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(57) Abstract: A honeycomb filter for exhaust gas decontamination wherein, in the regeneration thereof, particulates having piled 
^ on wall portions can be removed by combustion substantially completely and wherein ash remaining on the wall portions after the 
^ regeneration is easily detached so as to enable easily transporting of the ash in through-holes. In particular, a honeycomb filter for 

exhaust gas decontamination, comprising a columnar body of porous ceramic wherein a multiplicity of through-holes, with wall 
00 portions interposed therebetween, are arranged in parallel in the longitudinal direcUon of columnar body, the wall portions between 
^ the through-holes partially or wholly functioning as a filter for particle collection, characterized in that the length (1, mm) of longest 

side of sections of through-holes made perpendicularly to the longitudinal direction and the length (L, mm) of columnar body mea- 
^ sured in the longitudinal direction satisfy the relationship 60 ^ L/l ^ 500, and the surface roughness (Ra) of inside wall portions 
^ of through-holes measured in accordance with JIS B 0601 satisfies the relationship Ra ^ 100 /i m. 

en 
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(1) ^ife^Jl. 2RXJ^^^mi(D (1) ^C*3V^-C. ^TL^-fe^-^.'^^**^ 
^^$;J.3 4. 4 3minX 34. 4 3 mm X 1 0 O mmT'. »®?L*^4 8 4<@. 

"^^(2) ^wJi. 2 2iu^itift^Ji«> (2) tmmi^y^xnmii.^^m<ommm 

Rai^lOOMm (^JE^ni) . 50Mm (^2iS^Jl2) 2lt5 1 2 0 m m (tt. 
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(HJfi^RI 13, 14 BLTlit^m 10) • 

(1) mmmi 1. i2Rx}^itmm9<o (d i-fc^^x, ^nn^^^yi^u 

(2) mmmi. 2Rxfttmn<o (2) ii^^{cLT^iidFLi^f^g<^M® 

Ra*SlOO/im (^JS^O 1 3 ) , 5 0 M m (^JSfi^iJ 1 4 ) RlJ^ 1 2 0 m m (it 
(leit^RI 15. .16 RV^itlgim 1 1 ) 

(1) mmmi l, l 2St/it65fi»J9<^ (D t-*3''^'C. #?LK-fe7 5 5':J'SlS 

(2) ^Jfe^Jl. 2^X/tt:^«ajiro (2) 2; L-cmii7LOI^il<^®mS 
RaASlOOMm (^Jg^^iJ 1 5 ) , 50^m (^SSfi^J 1 6 ) 1 2 0 m m (it 
^^Jl 1) -efc»), L/1*S4 0 9. 8X-fcS^^^*-^:7^yU^'$:iSijtUfc. 



^lfe«»Jl~l 6S.t;^Jtlft«^l~l l-cS!iigUfc:^^:^:*A:7.f/w^«r, I24{c^ 
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/sec "CiffiX^Fitfco 



mi 



5 



'2D 



25 





1 

(mm) 


L 


L/1 


S 

(mm ) 


L/S 
vmm / 


Ra 

( M ^) 








mmm 


2. 39 


300 


125. 5 


5. 71 


52. 52 


100 






0. 04 




2. 39 


30O 


125. 5 


5. 71 


52. 52 


50 






0. 05 


mmms 


2. 39 


500 


209. 2 


5. 71 


87. 53 


100 






0. 06 




2. 39 


500 


209. 2 


5. 71 


87. 53 


50 






0. 08 


nmmb 


1. 49 


100 


67. 1 


2. 22 


45. 04 


100 






0. 03 


^mme 


1. 49 


100 


67. 1 


2. 22 


45. 04 


50 






0. 04 


mmmi 


1. 49 


300 


201. 3 


2. 22 


135. 13 


100 






0. 06 
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1. 49 


300 


201. 3 


2. 22 
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50 






0. 08 


mmm9 


1. 49 


500 


335. 6 


2. 22 


225. 22 


100 






0. 07 


mmmo 


1. 49 


500 


335. 6 


2. 22 


225. 22 


50 


M 




0. 08 




1. 22 


100 


82. 0 


1. 49 


67. 19 


100 


M 




0. 06 


^mm2 


1. 22 


100 


82. 0 


1. 49 


67. 19 


50 






0. 12 




1. 22 


300 


245. 9 


1. A9 


201. 56 


100 




M 


0, 06 




1. 22 


300 


245. 9 


1. 49 


201. 56 


50 






0. 07 




1. 22 


500 


409. 8 


1. 49 


335. 93 


100 


f& 




0. 08 


mmme 


1. 22 


500 


409. 8 


1. 49 


335. 93 


50 




f& 


0. 09 




2. 39 


300 


125. 5 


6. 71 




1 ZtKJ 


m 


m 


0. 85 




2. 39 


500 


209. 2 


5. 71 


87. 53 


120 




m 


0. 89 




2. 39 


100 


41. 8 


5. 71 


17. 51 


100 


m 




0. 22 




2. 39 


100 


41. 8 


5. 71 


17. 51 


50 


m 




0. 26 




2. 39 


100 


41. 8 


5. 71 


17. 51 


120 






0. 81 




1. 49 


100 


67. 1 


2. 22 


45. 04 


120 


U 




0. 88 




1. 49 


300 


201. 3 


2. 22 


135. 13 


120 


m 


m 


0. 89 




1. 49 


500 


335. 6 


2. 22 


225. 22 


120 


m 


m 


0. 94 




1. 22 


100 


82. 0 


1. 49 


67. 19 


120 


f& 


m 


0. 90 




1. 22 


300 


245. 9 


1. 49 


201. 56 


120 


m 




0. 92 




1. 22 


500 


409. 8 


1. 49 


335. 93 


120 


m 


m 


O. 94 
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(^iiS^aj 17, 18 1 2 ) 

■tf5^^<^ifSA3^^^0. 3m/sec (llifS0IJl7) , 1. O m/ s e c 
JS'^JIS) S.T^O. 2m/sec (tt:ig5««Jl2) tc:ISSUfc„ 
(HJfe^^'J 1 9. 2 0 2SLl/iti|J5««J 1 3 ) 

■araS^OjEAiiS^O. 3m/sec (^JfefiaJlS) . 1. 0 m/ s e c 
J|g«aj2 0) &IJ«0. 2 m/ s e c (Jtlfe^il 1 3 ) tCgi^U^o 
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(ttMStmi 4.15) 

5 '^^^%<om7^^&i:0. 3m/sec (it^mi 4) . 1. 0 m/ s e c (it 

iitrnm 16.17) 

iirSSS^OigAjt^SrO. 3 m/ s e c (ItiSEifJ 1 6 ) . 1. 0 m/ s e c (It 
Iftfi^l 7) jC^^U^iio 
(UlS^tJ 2 1 ~ 2 4 ) 

15 t^^^^ig^ 6 %(owtm-mmu^p^i^ {.t^Liit^k-x. mMm i 7 ~ 2 o t i^i^ 

1 8 ~ 2 1 ) 

±IE/^ — A 7 >f /w ^ Off ^ftiS lc:*3V^T, /N^;f;A7-</w^ icSg A ^ -tt S ^ 
iilE^®El!lJg^4%«^^^-^^iS'g';(fJ^{cUfc{57!>*fi. HJfe^sjl 7~2 0i:l^« 
20 {^Ufco 

nigral 17-2 4 st/tjtgif^aj 12-21 'cmmvt:.m^:if^mtmmi::^>'i^ 
sseuifi^T-cDr ^ ^^ri oo^as (a) t m%:ff:^mp<mmnm.m'o<DT y o 

g«4 (B) h(ory'y=^mn'^Vc (B/A) Ufc. ?5f*5. T 
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m2 



10 



15 

















21 


0. 3 


0. 08 


mmmis 


mmmi 


21 


1. 0 


0. 03 


mmmi9 


mmi^2 


21 


0. 3 


0. 09 


mmm2o 


%^m2 


21 


1. 0 


0. 04 


mmm2i 




6 


0. 3 


0. 12 


mmm22 


mm\ 


6 


1. 0 


0. 10 


mmm23 


mmm2 


6 


0. 3 


0. 15 




mMm2 


6 


1. 0 


0. 13 


ttmmi2 


mmmi 


21 


0. 2 


0. 79 






21 


0. 2 


0. 75 


itt!i«aji4 




21 


0. 3 


0. 85 






21 


1. 0 


0. 75 






21 


0. 3 


0. 55 






21 


1. 0 


0. 45 




nmmi 


4 


0. 3 


0. 32 




nmmi 


4 


1. 0 


0. 41 




mmm2 


4 


0. 3 


0. 45 


imtm2i 


mmmz 


4 


1. 0 


0. 51 
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tjfeoT. tbt^j^aii 2-1 5\cm^mn^y^mtmmxi^. ±t^mmm.m(Dmx\ 

rc. (T^itlSE^J 1 6 , 1 7(c#s#^;<fxjt<t:^g-Cf*, i¥{ffi|Et@l^(C7ki5fe^{c 
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:\^-^i>^:^<DmAm$t^O. 3m/s e ca±tt-S;itr% RSHiw^aUfc 
-t!:5;*f^<DijSAj^^^0. 3 s e c iJi Jit Ufc^-g-T* foot 

(MMm 2 5.2 6 Rxj^m%m i ) 
<o ^ 4 0 fi»% t ^ss^^i-g- mhixtz.m^^ 10 0 

wtnm<Dmm<D-<—7. Y^m^(D-mmii\z.%m\^^ m}^m.imL^m\>^xm.m^ 
m^X'. ±u^m.mw-<o±x(onmm:^T/v^>:ffy^iip-m.xm&i sm/s e 

c (IIJgfiaj2 5) . 12m/sec (Illfe0y26) Xtt5m/sec (##'6^11 
) -CiEA-t-SJ: 5<c:bT, 4 o CC-eaftltSTft 2 2 o CCX- 3 i^P^i^fife^rfr 
ofco ^<OU^^ IIl3tr^UfcJ:5/jJ^ -frOr^C^ 3 4. 4mmX3 4. 4m 
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mXaOOmmH?. Siffi?LiS 1 4 4 {@, ^nmil<DM[^m<0^ ^ 1*52. 39m 
m, :g:#:^?r^tcSii:i{C»fffilC*J»t5S^K3i?L<^®SSAS5. 7 lmm\ *M 
LdS3 0 0mm, RifiW0$*SO. 4 4 mmO^'(kS3g^fe<ifcd>e>J5C^ 

r. 5 U-C$!ijt$tu*:^^=*-i^^'<''^^<^^3i^L0?I^S<^ J I S B 0 6 0 1 
J:S®mfifR afil Oizm (III£^!l2 5) . 1 m m (^ifS0»J 2 6 ) XU^O . 5 m 
m (#%«^J1) -CfcO. L/lttl25. 5, L/S(i21. 97-efcofCo 

(1) 5p*53|a=g5 Mm<DaMi^^k3^^t&5|c6 Ofi»%t, sp^^^O. 5 // m 
ta^R adSlOOym. 50m m^tJf 1 2 0 m m<^^>r SrffiV^-C> -blEI^ilSf^ 

hcoi^'iii^m^n\'\ ^^:^\^i^m.m\.xm^^ttt:.ma<o[>^m<Dmmmt^ 
"^fz^, 4 0 oncT-nftiiib, #jE<z)r-'i'=^^i^#iaftT2 2 0 cc, sp^Rax-^fife 

S:=ff P^ttCJ:?), EI3JC:;^UfeJ;p«:. -ttOi^C^^iSS 4. 4mmX34. 4 
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mm.x300mmT% Mii^asi44<i. ®m5i?L<^«^ia<0«$ 1 2 . 39 
mm. :g^:^^rRjO:g:$L*S3 0 Omm. RSMQ®SdSO. 4 4 mmO^-fb^^lfe 

(2) Ai (NO3) 3^1. 3-:/^?^':^;^— /^f f-^AU. 6 0t;T-5P# 

ra^^^-r-s-^j-'t ^ A 1 (NO3) 3«r3 omft%"^=t-rs 1, 3-ytJ'>'i^ 

y^fflJ*tSrg»Lfc=^. 15 0'C-e2^ra. 4 0 0'C-C2^ra*P^U HtCSO 

ce (NO 3) 3^ac^u:^^y =i-yv4'»-SAU. 9 ox:-e5^ra«i«?-r5 

-t(rJ:^)Ce (NO3) 3^6ttft%^^i-2>^^l-i^^5^y =^~^^^*«*^®* 
l5 0'C-e2^r^. ^^#H^«t^-C6 5 0'CT-2^F^*D^bT. .#?L«-fe7^iX 

e^«S4. 5 3m^%<o'J=-v^'yr:^^i^B^mm ( cp t (NH3) 2 

(NO2) 3] HNO3) @i7Kfi2 8. Og/L 0±lB#ae 

iftm ^T^mrT^ Zt-C. El 2 tcn^ Life i 5 ^j:P3tt?^^yt«^'-— * ^ t:mm 



wo 03/074848 PCT/JP03/02519 

49 

-<DX^i^VXmm\.tcy-^:^-i-^^^^^<onmiL<Dff^m<0 5 I s B 06 
OlJ:^.®mrRafilOOMm (mmm2 7) . 50Mm (mmm2 8) RXJ^ 
120Mm'(M:WJ2 2) X'h<0 . L/l{il25. SX'foofc. 

(HlfiiRI 2 9, 3 0 &U^##««J 2 ) 

CD 5|Ii^«t^5Mm«^aMm^kSi^«&^6 0mfl:%ir. WISiSO. 5Mm 

«>fiM^-fb3l&^«&*4 0SS%i:S:S5a:is^L, ^e>nyt«B'&^i oom»?a5(;i 

igiKu-ci^![sH<-^b«r#fc. ^^^^ ±.^mn-<-^\^i^'^Mmtmmmt^<i^ 

<2^i:l^^<0j|afi£<0-<-;^ h^BlT^(DM?Llw^SIU. Sht^f£^S:;Bv>Xl£JS$ 

c (^1IS01J2 9). I2m/sec 3 0 ) X« 5 m/ s e c (##0>J 2 

i^V^-C. ±|2^fi)tJ^{*<^^T«Dmiiai;i7K*:<^:^*s«£Aii^l 5m/s e c ( 
^JiS0iJ2 9), 12m/sec (^liS«»J 3 0 ) 3tf* 5 m/ s e c (#%|f»J2)-C 
i5!tA-r-6<t 2 2 0 0'C-C3^r^^fife«r^TofCo 

^(DjiSm. 0 3»C^UfcJ:9/<£. ^t^;^^^*^3 4. 4mmX34. 4mmX 

:g$L;i)S3 0 0mm, Pi5M<Z>;?$ 0 . 4 4 mm<D^<k^^^^i***e.'ieS#7L 
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(2) Al (NO 3) 3^:1, S-l/^'i^i^si— >'^4'^cJa:AU, eCCx-si^ 

/vSflKSrf^SiU^o z.<Dl. 3-:/^ /v^tK1'l--hlB^HFLS-fe7 $ 

5 5'^'gl5*r?rm^Urc^, 1 5 0'CT-2^P^. 4 0 0'CT-2NFKI*PW!iU. 3E»-8 0 

^ ffi i:: T ^ ':^ ® 5r J^fi£ U fc. 

ce (NO3) aSr^f^i^i^^^i; s-zvi^iciSAu, 9 o'c-c5^rB^s#-rs 

;itJijC?)Ce (NO 3) 3Sr6S»%^Wi-2>3i5=-^Xi/y ^-/I'^^SSrf^SJi 

1 5 o't:-c-2^Ki, ^^^ffl^'f -ce 5 o'C-c2NFPfl»nmuT. ^nn-^^ 5 5/ 

e^|g^4. 5 3SS%<^v'= h a v^T:^5 >'e^&«HSe ( [P t (NH3) 2 
(NO2) 2] HNOg) ^m^:^X-^^\^. ®7k«:2 8. 0 g/L 0±IE#7L|f 

(3) mmm2 5. zQ-&.^^nmi<o (2) iri^^tcLTnftji^^^i^)^^^;-;^? 

20 C5 L-C»|]it*ix^^^=*-^7-f/l'^<DKai7L<Of^Mtf5 J I S B 0 60 1 
iSffiMRaJil OMm (IIJg««J29) . 1 m m (Hlfe^y 3 0) XtJ^O . 5w 
m m^m2) T-fo«?. L/l«12 5. 5. L/S{*2 1. 9 

(UlS^iJ 3 1 ~ 7 2 . m%&l 3 ~ 1 6i5:t;5Jtt!f««l 2 3 ~ 5 0) 

^:*riB]co«$L<&Eiaeufe::tlJj(>^1-J*, l^lfe^ili. 2» 2 5~3 o. ittfc«»JiX 
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B) t<z>r5^->^#«ftit (B/A) ^sij^ufco 'iis. r^/v'.-o 

/s e c-C-JSA^-^^o 
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^3 
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10 



15 



20 
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(mm) 
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s 
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lmm~*) 
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^ • *j f 


300 
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0. 12 






300 


125. 5 
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0. 04 




9 


300 


125, 5 
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m 




0, 04 
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125. 5 


5, 71 
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m 


0. 04 




9 


300 


125. 5 


5. 71 
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1 


^ 1 


m 


0. 10 




9 ^Q- 


500 


209. 2 


5. 71 


87. 53 
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m 


0. 06 




9 


500 


209. 2 


5. 71 
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1 


m 1 


m 


0. 10 




9 


500 


209. 2 


5. 71 
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100 
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0. 05 




9 


500 
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0. 07 




9 


500 
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500 
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1 m 


0. 09 
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1 no 
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j& 


m 


0. 07 
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1 ylQ 


1 on 
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m 


\ m 
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1 oo 

1 \J\J 
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2. 22 
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1 m 
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X . y 
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0. 03 
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1 OO 
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1. 49 
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67. 1 
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300 
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300 
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300 
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300 
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300 
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10 



15 



20 











1 

(mm) 


L 
(mm) 


L/1 


S 

(mm ; 


L/S 
(mm ) 


Ra 


tm ' 




Tyiy^ 1 




1. 49 


500 


335. 6 


2. 22 


225. 22 


10 1 






0. 07 1 




1. 49 


500 


335. 6 


2. 22 


225. 22 


1 1 


^ 1 




0. 11 1 




1. 49 


500 


335. 6 


2. 22 


225. 22 


100 1 


^ 1 


n- 


0. 05 1 




1. 49 


500 


335. 6 


2. 22 


225. 22 


50 1 






0. 07 1 




1. 49 


500 


335. 6 


2. 22 


225. 22 


10 j 


* 1 




0. 05 1 




1. 49 


500 


335. 6 


2. 22 


225. 22 


1 1 


^ 1 




0. 10 1 




1. 22 


100 


82. 0 


1. 49 


67. 19 


10 j 


1 




0. 12 j 




1. 22 


100 


82. 0 


1. 49 


67. 19 


1 1 






0. 24 1 




1. 22 


100 


82. 0 


1. 49 


67. 19 


100 1 


^ 1 




0. 05 1 




1. 22 


100 


82. 0 


1. 49 


67. 19 


50 




m 


0. 10 1 




1. 22 


100 


82. 0 


1. 49 


67. 19 


10 






0. 11 1 




1. 22 


100 


82. 0 


1. 49 


67. 19 


1 




m 


0. 22 1 




1. 22 


300 


245. 9 


1. 49 


201. 56 


10 




m 


0. 07 1 




1. 22 


300 


245. 9 


1. 49 


201. 56 


1 


1 SI 




0. 09 1 




1. 22 


300 


245. 9 


1. 49 


201. 56 


100 




1 m 


0. 05 1 




1. 22 


300 


245. 9 


1. 49 


201. 56 


50 


1 ^ 


m 


0. 05 1 




1. 22 


300 


245. 9 


1. 49 


201. 56 


10 


\ ^ 


1 ^ 


0.06 I 




1. 22 


300 






201. 56 


1 




m 


0. 08 1 




1. 22 


500 


409. 8 


1. 49 


335. 93 


10 


\ m 


1 M 


0. 09 1 




1. 22 


500 


409. 8 


1. 49 


335. 93 


1 


1 ^ 




0. 13 1 




1. 22 


500 


409. £ 


; 1. 49 


335. 92 


\ 100 




1 n 


0. 06 1 


mnmc 


1. 22 


500 


409. € 


\ 1. 49 


335. 92 


\ 50 




\ m 


0. 08 1 




1. 22 


500 


409. ? 


I 1. 49 


335. 95 


\ 10 




1 ^ 


0. 08 1 




1. 22 


500 


409. i 


J 1. 49 


335. 95 


) 1 


1 * 


1 m 


0. 10 1 



25 



wo 03/074848 



PCT/JP03/02519 



54 

^5 



5 



10 





I 

(mm) 


L 
(mm) 




S 

(mm^) 


L/S 

(mm"') 


Ra 

{/i m) 


f&m 








2. 39 


300 


125. 5 


5. 71 


52. 52 


0. 5 




m. 


0. 20 




2. 39 


300 


125. 5 


5. 71 


52. 52 


0. 5 






0. 18 




2, 39 


500 


209. 2 


5. 71 


87. 53 


0. 5 




m 


0. 15 




2. 39 


500 


209. 2 


5. 71 


87. 53 


0. 5 




m 


0. 12 




1. 49 


100 


67. 1 


2. 22 


45. 04 


0. 5 


SI 


m 


0. 25 




1. 49 


100 


67. 1 


2. 22 


45. 04 


0. 5 






0. 23 




1. 49 


300 


201. 3 


2. 22 


135. 13 


0. 5 






0. 15 




1. 49 


300 


201. 3 


2. 22 


135. 13 


0. 5 




m 


0. 12 




1. 49 


500 


335, 6 


2. 22 


225. 22 


0. 5 




m 


0. 17 




1. 49 


500 


335. 6 


2. 22 


225. 22 


0. 5 






0. 15 




1. 22 


100 


82. 0 


1. 49 


67. 19 


0. 5 




m 


0. 28 




1. 22 


100 


82. 0 


1. 49 


67. 19 


0. 5 




m 


0. 26 




1, 22 


300 


245. 9 


1. 49 


201. 56 


0. 5 


SI 


m 


0. 15 




1. 22 


300 


245. 9 


1. 49 


201. 56 


0. 5 




m 


0. 14 




1. 22 


500 


409. 8 


t. 49 


335. 93 


0. 5 




m 


0. 20 




1. 22 


500 


409. 8 


1. 49 


335. 93 


0. 5 


m 


m 


0. 17 



20 



wo 03/074848 



PCT/JP03/02519 



me 



10 



20 



25 





1 
1 

([mm) ■ 


l[mm) 


L/1 


s 

(ram^) 


L/S 


Ra 
( ^ m) 1 


mm ' 








2. 39 


300 


125. 5 


5. 71 


52. 52 


120 1 




m 


0. 82 




2. 39 


500 


209. 2 


5. 71 


87. 53 


120 1 




m 


0. 85 




2. 39 


100 


41. 8 


5. 71 


17. 51 


10 1 




^ 


0. 25 




2. 39 


100 


41. 8 


5. 71 


17. 51 


1 1 




w 


0. 30 




2. 39 


100 


41. 8 


5. 71 


17. 51 


0. 5 1 




m 


0. 34 




2. 39 


100 


41. 8 


5. 71 


17. 51 


120 1 




m 


0. 75 




2. 39 


100 


41. 8 


5. 71 


17. 51 


100 1 




m 


0. 20 




2. 39 


100 


41. 8 


5. 71 


17. 51 


50 1 




m 


0. 24 




2 39 


100 


41. 8 


5. 71 


17. 51 


10 1 






0. 23 




2. 39 


100 


41. 8 


5. 71 


17. 51 


1 1 




* 


0. 28 




2. 39 


100 


41. 8 


5. 71 


17. 51 


0. 5 






0. 30 




2. 39 


1200 


502. 1 


5. 71 


210. 08 


120 


m 




0. 96 




2. 39 


1200 


502. 1 


5. 71 


210. 08 


100 


m 




0. 42 




2 39 


1200 


502. 1 


5. 71 


210. 08 


50 


m 




0. 43 




2 39 


1200 


502. 1 


5. 71 


210. 08 


10 


m 




0. 48 




2. 39 


1200 


502. 1 


5. 71 


210. 08 


1 


1 m 




0. 49 




2. 39 


1200 


502. 1 


5. 71 


210. 08 


0. 5 


m 




0. 52 




2. 39 


1200 


502. 1 


5. 71 


210. 08 


120 






0, 93 




2. 39 


1200 


502. 1 


5. 71 


210. 08 


100 






0. 40 




2. 39 


1200 


502. 1 


5. 71 


210. 08 


50 






0. 41. 




2. 39 


1200 


502. 1 


5. 71 


210. 08 


10 






0. 45 




2. 39 


1200 


502. 1 


5. 71 


210. 08 


1 


m 




0. 46 




2. 39 


1200 


502. 1 


5. 71 


210. 08 


0. 5 






0. 50 




1. 49 


100 


67. 1 


2. 22 


45. 04 


120 






0. 85 




1. 49 


300 


201. 3 


2. 22 


135. 13 


I 120 






0. 85 




1. 49 


500 


335. 6 


► 2. 22 


225. 22 


S 120 


m 


m 


0. 89 


Jt«{«4£ 


1. 22 


100 


82. 0 


1. 49 


67. 19 


120 




m 


0. 87 




1. 22 


300 


245. £ 


) 1. 49 


201. 5C 


) 120 


m 




0. 90 




1. 22 


500 


409. { 


J 1. 49 


335. 9S 


I 120 


1 ^ 




0. 85 



wo 03/074848 



PCT/JP03/02519 



56 

5o 



20 



25 



(^life^J7 3-8 8. ^^mi 7~2 ORt/ltiftiJyS 1~6 6) 
|g0J(75^*lB/«^l§.^^l^*3V^-Clfe§^U/c:&*{^J:*). mmm2 5. 2 6. 2 9.^3 



wo 03/074848 PCT/JP03/02519 

57 

/sec> 1. Om/secXttO. 2 m/ s e c Ufc. 

5 

mmm 73-88, m^m 17-20 2iTj«iti;i«^a 51-66 .-emit bfcs^m:*/ 

(B) 2:c?5T./>^^Mit (B/A) ^aiJ^bfco **5. gSfil:t. Tyv'* 

15 



20 



wo 03/074848 



PCT/JP03/02519 



^7 



5 



15 



20 









S£ Ai^ S (m/sec) 








21 


0. 3 


0. 10 




M«»J25 


21 


. 1. 0 


0. 04 




II2&0II26 


21 


0. 3 


0. 18 




3llg«a)26 


21 


1. 0 


0. 10 




|ligfiftJ29 


21 


0. 3 


0. 09 




Il£g^i29 


21 


1. 0 


0. 03 


mfe«ii79 




21 


0. 3 


0. 15 






21 


1. 0 


0. 09 






6 


0. 3 


0. 13 




7^ •via 1^***'^ 


6 


1. 0 


0. 08 


I^i£fl?»j83 


Illfe0!l26 


6 


0. 3 


0. 23 






6 


1. 0 


0, 18 




|II£0'J29 


6 


0. 3 


0. 13 


|g;£g0iJ86 


IISS0^J29 


6 


1. 0 


0. 06 


lli&0>J87 

7^ Arts J • 




6 


0. 3 


0. 20 






6 


1. 0 


0. 18 






21 


0. 3 


0. 28 


^ff- t^y A t» 




21 


1. 0 


0. 19 






21 


0. 3 


0. 25 




##^J2 


21 


1. 0 


0. 18 




Ili&0^j25 


21 


0. 2 


0. 77 




Il:eg0)j26 


21 


0. 2 


0. 79 




Ili60!|29 


21 


0. 2 


0. 74 






21 


0. 2 


0. 76 




lfci^«?i)25 


21 


0. 3 


0. 35 


tt$S0»J56 


tt:Sf0iJ25 


21 


1. 0 


0. 28 


tt:tifi?(l57 




21 


0. 3 


0. 33 






21 


1. 0 


0. 27 




llli&^J25 

7^ MIS J w 


4 


0. 3 


0. 38 




^Jfe*^d25 


4 


1. 0 


0. 42 






4 


0. 3 


0. 48 




3IJS<^J26 


4 


1. 0 


0. 52 


tfc6J0iJ63 




4 


0. 3 


0. 35 


tfc®0iJ64 


I^iife0y29 


4 


1. 0 


0. 40 


H:e(0<l65 


|lt&0»l3O 


4 


0. 3 


0. 45 




1116^30 


4 


1. 0 


0.. 50 



wo 03/074848 PCT/JP03/02519 

59 

25 ?f^«!;a=^<O^JJ}«<DJE«*s-f-<*t;;ii5< Jtfct). HKgfiSJ? 3~8 8tC'»S#M:*f:^j^ 



wo 03/074848 PCT/JP03/02519 

60 , 

10 1RJ-W^*-5^i*^-^t-^^ S^rfl»::i5fcoT:5i«^UX«ffi-t-5ri:A$-e#>it 



20 



15 m.'m±.<n>m^'^wsL 



25 



wo 03/074848 



PCT/JP03/02519 



61 

4^tfl£<OS^^f^<^:^^L (mm) ti^. 6 0 ^ L/ 1 ^ 5 0 0 "Cfc "J . A^O. 

mfe.nmii<o\f^^(o J 1 s b o e o i j:2>®msR r a ^ i o o ^ 

10 

Btflsmii7Lc^Hii?e:S^:^i^i-Sia''j;»T®o®©s (mm*) m'^W^^o 

15 :g^;^fS](^S$L (mm) hii^. 2 0 S L/ S ^ 4 0 0 "Cfo t) s :*^o, 

fliJ^Mii7L<^I^M«^ J I S B 0 6 0 1 «t2>ffi*i^R a R a g 1 0 O M 

m-Cifo 5 C €r#m i: r 2>«^^;<^^^^'ft^^^-* ^ • 

3. :gji7L©I^MO J I S B O 6 0 1 iSBSffR a *S 1. O^m^R 
20 a^l 0 0iim-Cfc'5fg3i^O®HmiXli2^IEiiO#^;<f:^?^'fb^^^^;»A7 

25 ODSlH^l. 2X<4 3M«feOS^^:«f;^#<k«/^-:*-^7^'/i'tJ'o 



wo 03/074848 PCT/JP03/02519 

62 

ct •? JPflft^nfc^tfX^. MAiSSO. 3m/s e c gE^M6%eiJiO^ 



wo 03/074848 



PCT/JP03/02519 




wo 03/074848 



PCT/JP03/02519 



2/10 

1112 



20 




wo 03/074848 



PCT/JP03/02519 




4/10 




wo 03/074848 



PCT/JP03/02519 




wo 03/074848 



PCT/JP03/02519 




# X. ^ m (mm) 



wo 03/074848 



PCT/JP03/02519 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/02519 



A. CLASSIFICATION OF SUBJECT MATTER 
Int.Cl^ F01N3/02 



According to Iniemational Patent Oassification (IPC) or to botfi national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification syndxris) 
Int.Cl^ F01N3/02, B01D46/00 



Documentation searched other than minimum documentation to the extent that such documents arc included in the fields searched 
Jitsuyo Shinan Kdho 1922-1996 Jitsuyo Shlnan Toroku Koho 1996-2003 

Kbkai Jitsuyo Shinan Kbho 1971-2003 Tooroku Jitsuyo Shinan Kcbo 1994-2003 

Electronic data base consulted during the mtematlona] search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passes 


Relevant to claim No. 


Y 


JP 8-28248 A (Ibiden Co., Ltd.), 
30 January, 1996 (30.01.96), 
Par. No. (00301; Fig. 2 
(Family: none) 


1-6 


y 


JP 5-302507 A (Nippondenso Co., Ltd.), 
16 Novettiber, 1993 (16.11.93), 
Par. No. [0031]; Fig. 5 
(Family: none) 


1-6 


Y 


JP 2001-286725 A (Meidensha Corp.), 
16 October, 2001 (16.10.01), 
Fig. 5 

(Family: none) 


1-6 



["STI Further documents are listed in the continuation of Box C. j \ See patent family annex. 



♦ Special cstcgories of cited documents: "V 

* A* docunnent defining the general state of tiie art which is not 

considered to be of particular relevance 
*E* earlier document but published on or after the international filing *X* 
date 

"L* documcnl which may throw doubts on priority claim(s) or which is 

cited to csubtish the publication date of another citation or other *Y* 
special reason (as specified) 

*0* document referring to an oral disclosure, use, exhibition or other 
means 

*P* document published prior to the international filing date but later *&' 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in dw ait 
document member of the same patent family 



Date of the actual completion of the international search 
11 June, 2003 (11.06.03) 


Date of mailing of (he intemationa] search report 
24 June, 2003 (24.06.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



FonnPCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



Internationa] application No. 

PCT/JP03/02519 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Ciiaiion of document, with indication, where appropriate, of the rele\'ant 



Relevant to claim No. 



JP 2-146212 A (Nippondenso Co., Ltd.), 

05 June, 1990 (05.06.90), 

Tables 

(Family: none) 

JP 6-193431 A (Kabushiki Kaisha Ha)cubunsha) , 
12 July, 1994 (12.07.94), 
Par. Nos. [0017], [0021] 
(Family: none) 

EP 0990777 A (Ibiden Co., Ltd.), 

05 April, 2000 (05.04.00), 
Figs. 13, 15 

6 JP 2000-167329 A 



1-6 



1-6 



Fonn PCT/ISA/210 (continuation of second sheet) (July 1998) 



A. ^e^<OJSi-'55>SF<05^3g (@K1$g«^S (I PC) ) 
Int. CI' FOIN 3/0 2 



@^aiS»* PCT/J PO 3/0 2 5 1 9 



mM^t^oitm^i-m^n mm^fH^m (i po ) 

Int. CI' FOIN 3/02, BOID 46/00 



^7^mm^m^<^n 1922-1996^ 

P*:B-^MIIffl»r«^a 1971-200 3^ 

P3^:SSffl0rlSS»4^^«l 1996-200 3^ 

B*B«ft^ffl»r3S4i^« 1994-200 3¥ 



BBRlSa£T?ffifflU^«^7'— (t^— ^<^*I4^. PiaSEIwffiH Ufc^^) 





> j:BPbn53tiR [ 




Y 
Y 
Y 


JP 8-28248 A(-f IT^^'^^^tt) . 1 9 9 6. 0 
1. 3 0, gfe?i0 0 3 0. El 2 (7r5y— JfeU 

JP 5-302507 A (0:t:m^»^^lt) . 1 99 3. 1 
1. 16, ^^0 0 3 1, 0 5 (7r5y— ^jJU 

JP 2001-286725 A (!ft^^ttl««S«&) .200 
1. 10. 16, E15 (7r5y-'fcU 


1-6 
1-6 
1-6 


[x] c«aco»!i 




rpj SBSWPBflii-e. *»offi5E«i<OS5ioSBIi:'iittlS f&J l^-'^^^Vh^T^y-SCK 


HiSPaESr^TLfcH ^ i. o 6. 0 3 


H^ia««^w38aiB 24.06.0S 




0*@»fF/? (I SA/J P) 
00-8 9 1 5 
KStS^Ht ffl EfiSasMHT i 4 « 3 ^ 


03-3581-1101 1 


3T 9 7 19 


*3i& 3 3 5 5 



«^CPCT/1 SA/2 1 0 m2^-i>) (1 9 9 8^7^) 



SSaUSS^ PCT/J PO 3/0251 9 



c 



JP 2-146212 A (0*mSg»iC;#tt) , 1 9 9 0. 0 

6. 0 5. ^ (^T^y-Jib) 

JP 6-193431 A- (tt^^ttlf Xtt) , 1 9 9 4. 0 

7. 1 2, SiSO 0 1 7, 0 0 2 1 {^7% y-*U) 

EP 0990777 A (IBIDEN CO. LTD. ) . 2 0 0 0. 0 

4. 0 5, 013. 015 

& J P 2000-1 6 7 32 9 A 



1-6 



1-6 



«a;PCT/l SA/2 1 0 (m2^~-if<omi) (1 9 9 8^7^) 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not "part of the Official Record 

. BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
q^LURED OR ILLEGIBLE TEXT OR DRAWING 
^ SKEWED/SLANTED IMAGES 

□ COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

(/lines OR MARKS ON ORIGINAL DOCUMENT 

a" REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



